The effect of specific caspase inhibitors on TNF-alpha and butyrate-induced apoptosis of intestinal epithelial cells.
Tumour necrosis factor-alpha (TNF-alpha)-induced intestinal epithelial cell apoptosis may contribute to mucosal injury in inflammatory bowel disease. Inhibition of TNF-alpha-induced apoptosis, using specific caspase inhibitors could, therefore, be of benefit in the treatment of disease. In vitro, CaCo-2 colonic epithelial cells are refractory to apoptosis induced by TNF-alpha alone; however, TNF-alpha can act synergistically with the short-chain fatty acid (SCFA) and colonic fermentation product, butyrate, to promote apoptosis. TNF-alpha/butyrate-induced apoptosis was characterised by nuclear condensation and fragmentation and caspase-3 activation. Inhibitors of caspase-8 (z-IETD.fmk) and caspase-10 (z-AEVD.fmk) significantly reduced TNF-alpha/butyrate-induced apoptosis, based on nuclear morphology and terminal deoxynucleotide transferase-mediated dUTP-biotin nick-end labelling (TUNEL), although caspase inhibition was associated with a significant increase in cells demonstrating atypical nuclear condensation. Inclusion of atypical cells in calculations of total cell death, still demonstrated that z-IETD.fmk and z-AEVD.fmk (in combination) significantly reduced cell death. Reduction in cell death was associated with maintenance of viable cell number. Transmembrane resistance was also used a measure of the ability of caspase inhibitors to prevent TNF-alpha/butyrate-mediated damage to epithelial monolayers. TNF-alpha/butyrate resulted in a significant fall in transmembrane resistance, which was prevented by pre-treatment with z-IETD.fmk, but not z-AEVD.fmk. In conclusion, synthetic caspase inhibitors can reduce the apoptotic response of CaCo-2 colonic epithelial cells to TNF-alpha/butyrate, improve the maintenance of viable cell numbers and block loss of transmembrane resistance. We hypothesise that caspase inhibition could be a useful therapeutic goal in the treatment of inflammatory bowel conditions, such as ulcerative colitis.